ABSTRACT
energies. The broadband gamma-ray emission is consistent with a leptonic origin as the dominant mechanism for the gamma-ray emission.
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Introduction 37
Gamma-ray observations of shell-type supernova remnants (SNRs) hold great promise 38 to help understanding the acceleration of cosmic rays (CRs). These particles -arriving at 39 Earth mostly in the form of protons -are thought to be accelerated by a mechanism called acceleration to beyond these energies in the shell of the SNR.
72
While the non-thermal X-rays detected in the shells of young SNRs are clearly generated 73 through synchrotron emission by ultra-relativistic electrons (Koyama et al. 1997) , the picture 74 of the particle population radiating the gamma rays is not so clear. 
Observation and Analysis

92
The Fermi -LAT is a pair-conversion gamma-ray telescope with a precision tracker and instrument and the on-board and ground data processing are given in (Atwood et al. 2009 ).
105
The LAT normally operates in a scanning mode (the "sky survey" mode) that covers 106 the whole sky every two orbits (∼3 h). We use data taken in this mode from the commence- shows two maps of the point-source detection significance, evaluated at each point in the map
139
(TS map) for the region around RX J1713.7−3946 using photons with energies > 500 MeV.
140
The flux of the source is not permitted to be negative, this is why negative fluctuations are it is spatially consistent with a local enhancement of molecular gas, observed via the radio 170 emission from the CO (J=1→0) transition (Dame et al. 2001 ). Furthermore, we will show 171 below (see Table 2 ) that in a combined likelihood analysis of the spectra of RX J1713.7−3946 172 and the surrounding background sources the emission from source C is considerably softer 
Centroid and Angular Extent
185
We study the morphology of the emission associated with RX J1713. as a uniform disk of 0.55
• radius. Finally, we consider two and three independent point sources within the shell of the SNR located at the most prominent peaks in the TS map.
197
A power-law spectrum with integrated flux (between 1 and 300 GeV) and spectral index as 
215
We choose an energy threshold of 3 GeV for these maps, higher than the analysis threshold statistical fluctuations, i.e the region around the SNR is well described by our model.
Spectral Analysis
231
We adopt the spatial extension model based on the H.E.S.S. significance map as the shows the uncertainty band obtained from this fit.
257
In a second step we perform a maximum likelihood fit of the flux of RX J1713.7−3946 258 in 7 independent logarithmically spaced energy bands from 500 MeV to 400 GeV (using the 259 spectral model and parameters obtained in the previous fit) to obtain a spectral energy dis-260 tribution (SED) for the SNR. The resulting SED is displayed in Figure 3 as black error bars.
261
We require a test statistic value of TS≥4 in each band to draw a data point corresponding
262
to a 2 σ detection significance. This criterion is not fulfilled for the lowest two energy bands 263 500 MeV-1.3 GeV and 1.3 GeV-3.4 GeV and accordingly we show 95% flux upper limits for 264 these bands.
265
In a final step we estimate the systematic uncertainty on the obtained spectral parame-ters by repeating the maximum likelihood analysis for several variations of our default model.
267
Specifically, we varied the source shape template, the background sources, and the model 3 GALPROP is a software package for calculating the diffuse Galactic gamma-ray emission based on a model of cosmic-ray propagation in the Galaxy. See http://galprop.stanford.edu/ for details and references gamma-ray emission models which are generally expected to be softer than inverse Compton 301 dominated gamma-ray emission models. predict the levels of leptonic and hadronic gamma-rays.
324
The lack of thermal X-ray lines provided a stringent constraint on the gamma-ray pro- which non-linear DSA theory is coupled; they found that the shocked gas densities required for consistency with the hadronic model are n H 0.2 cm −3 . It should be noted that, taking fying the IC spectral shape is by invoking more-intense interstellar radiation fields, though 371 this would require substantial increase in the photon density (see Tanaka et al. 2008) . H denotes the hydrogen number density of X-ray/gamma-ray emitting gas. Therefore, the 379 leptonic model does not necessarily mean the proton content in this SNR is unexpectedly 380 small.
381
The GeV measurements with Fermi -LAT do not agree with the expected fluxes around Sweden.
416
Additional support for science analysis during the operations phase is gratefully acknowl- c H.E.S.S. significance map is used as a template for the intensity of the gamma-ray emission.
d A uniform disk with 0.55
• radius is used as a template for the intensity of the gamma-ray emission. The specified coordinates correspond to the center of the disk. These parameters are the best-fit parameters when simultaneously fitting the position and the extension. Results of the spectral analysis of the gamma-ray emission in the ROI centered at RX J1713.7−3946. The integral flux between 1 and 300 GeV and the spectral index are the free parameters of the fit and are fitted in the energy range 500 MeV to 400 GeV. 
